A novel series of hydrazide-hydrazone derivatives 39-50, linked with anacardic acid motif and 1,2,3-triazole ring were synthesized by reacting 4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1, 2, 3-triazol-4-yl)benzaldehyde with 2-phenyl-acetohydrazides and benzohydrazides. The structures of the newly synthesized hydrazide-hydrazone derivatives 39-50 were confirmed by 1 H NMR, MS and IR spectroscopic tools. These compounds were also evaluated for their anti-inflammatory activity by carrageenan paw edema method.
INTRODUCTION
Hydrazones are a class of organic compounds that contain the azomethine (-NHN=CH-) proton and they are formed by the action of the appropriate substituted hydrazines/ hydrazides on aldehydes or ketones by heating in solvents like ethanol, methanol, tetrahydrofuran, butanol, glacial acetic acid, ethanol-glacial acetic acid 1 . Hydrazone and acylhydrazone derivatives have been the subject of considerable interest in the development of novel compounds with antiinflammatory [2] [3] [4] [5] [6] , antidepressant 7 , analgesic 8 , anticonvulsant 9 , antimicrobial 10 , antifungal 11 , antitumor 12 , antioxidant 13 , antimalarial 14 , antiplatelet, and antiviral, antimycobacterial and vasodilator activities 15 .
Triazoles and their derivatives are well known to be effectual pesticides, fungicides and insecticides [16] [17] [18] . They have been reported to be antagonists and agonists of receptors [19] [20] [21] , inhibitors of enzymes 22 , and were found to exhibit antihistaminic, cytotoxic, neuroleptic, anti proliferative and anti-hiv-1 activities [23] [24] [25] [26] [27] as well as their antimicrobial, antitumor, antibacterial, antiinflammatory, antiviral and antifungal agents [28] [29] [30] [31] [32] [33] [34] .
Anacardic acid, chemically named as 6-pentadecyl salicylic acid, is a natural product found in cashew nut shells. Anacardic acid has multiple roles including histone acetyltransferase, the inhibition of lipid synthesis, prostaglandin endoperoxide synthase and the activation of aurora kinase A [35] [36] [37] [38] [39] [40] . This compound is often associated with antibacterial, anticancer effect, anti -inflammatory, anti-tumor, molluscicidal, and anti-microbial activities [41] [42] [43] [44] Prompted by the various biological activities associated with hydrazones, 1,2,3-triazole and anacardic acid derivatives, we report herein the synthesis, characterization and anti-inflammatory activity of hydrazide-hydrazone derivatives embedded with pharmacological active scaffolds viz., anacardic acid and 1,2,3-triazole ring. The structural determination of the synthesized hydrazide-hydrazone compounds have been confirmed by 1 H NMR, mass and IR spectroscopic tools.
RESULTS AND DISCUSSION

Chemistry
The synthesis of hydrazide-hydrazone derivatives 39-50 linked with anacardic acid motif and 1,2,3-triazole ring is presented in scheme-1. The preparation of (i) 2-phenyl-acetohydrides 11-15 (ii) benzohydrazides 30-36 (iii) the key intermediate,4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1, 2, 3-triazol-4-yl) benzaldehyde 38 was prepared following the lexperimental procedure reported by us recently 46, 47 . Coupling of triazolealdehyde 38 with 2-phenyl-acetohydrazides 11-15 and benzohydrazides 30-36 was carried out by grinding in mortar and pestle (solvent free conditions) in presence of minimum quantity of ethanol for 2-3 min. resulted in the formation of hydrazide-hydrazone derivatives 39-50 in quantitative yields. The structural determination of synthesized derivatives 39-50 was determined by 1 H NMR,mass and IR spectral data. As an example, among benzohydrazide series 44-50, the 1 H NMR assignment of (E)-N'-(4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1,2,3-triazol-4-yl)benzylidene)-3,4,5-trimethoxybenzohydrazide 48 is described here, the singlet signals with one proton integration resonating at 11.70ppm, 8.45 ppm and 8.36ppm is assigned to the following groups viz.,-CONH-, -N=CH-and triazole ring respectively. In the aromatic region, the protons resonating at 7.93ppm and 7.75 ppm as doublets with two proton integration is assigned to the para-substituted phenyl ring flanked between hydrazone group and the triazole ring, while the protons resonating at 7.22 ppm (singlet, 2H), 7.28 ppm (triplet, 1H), 6.93 ppm (doublet, 1H) and 6.84 ppm (doublet, 1H) is assigned to 3,4,5-trimethoxy phenyl ring and anacardic acid ring protons. In the aliphatic region, the proton signals at 0.80ppm (triplet, 3H), 1. + is in agreement with the desired molecular formulae.
In case of 2-phenyl-acetohydrazidehydrazone compounds viz., 39-43, the 1 H NMR showed two sets of signals indicating the possibility of equilibrium and interconversion between rotamers (and/or configurational isomers) in solution. These compounds were found to exist as a mixture of two rotameric forms in solution 48 , 49 e.g. antiperiplanar (ap) and synperiplanar (sp). As an example, the 1 H NMR spectra of (E)-N'-(4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1,2,3-triazol-4-yl)benzylidene)-2-(4-nitrophenyl)acetohydrazide (42) is described here, the proton signals resonating at 11.69 (* 11.53, singlet, 1H) ppm, 8.36 (* 8.22, singlet, 1H) ppm, 8.13 (* 7.85, singlet, 1H) ppm and 4.18 (* 3.74, singlet, 2H) corresponds to -CO-NHand -N=CH-, -CH 2 group of -para-nitro phenyl groups respectively. The anacardic acid phenyl ring protons appeared at 7.30ppm (triplet, 1H), 6.94ppm (doublet, 1H) and 6.86 ppm (doublet, 1H) while the protons resonating at 8.20 ppm, 7.92 ppm, 7.72 ppm and 7.60 ppm as doublets with two proton integration is assigned to the para-nitro phenyl ring and to the para substituted phenyl ring flanked between the triazole ring and the hydrazone group.
The aliphatic side chain of the anacardic acid moiety appeared in the expected aliphatic region, the singlet proton signals in the region 5.60 ppm and 3.85 ppm corresponds to the methylene group (linking anacardic acid and triazole ring) and methoxy group respectively. The mass spectra of these compounds showed (M+1) peaks and are in agreement with their molecular formula. The IR spectral data confirmed the presence of desired functional group and was found to be in the expected range and gave the evidence for the expected functional groups.
Determination of E-or Z-geometry of the C=N bond in hydrazide-hydrazone derivatives 39−40, by 1 H NMR was based on the earlier report, that N-acylhydrazones derived from aromatic aldehydes in solution remained in the E form, because of the hindered rotation on the imine bond 50 , we considered E-geometry in our case 48 .
Anti-inflammatory activity
The synthesized 2-phenylacetohydrazidehydrazone 39-43 and benzohydrazide-hydrazone derivatives 44-50 were evaluated for antiinflammatory activity (by carrageenan paw edema method, dosage: at 10 mg/kg po) and the results are presented in Table. 1. Compounds 41 and 43 bearing 2-phenylacetohydrazides with substitution R = 2-Cl-4-Fluoro and tetrahydrofuran ring exhibited excellent anti-inflammatory activity and compounds 39, 40 and 42 (bearing 2-phenylacetohydrazides with substitution R = H, 3,5-CH 3 and 4-NO 2 ) displayed good anti-inflammatory activity and the remaining compounds in the series i.e compounds 44-50 bearing benzohydrazides displayed moderate to weak anti-inflammatory activity. 
MATERIALS AND METHODS
Chemicals and solvents were purchased from Sigma-Aldrich and Merck. All the reagents were of analytical grade. Thin-layer chromatography (TLC) was performed on E. Merck AL silica gel 60 F254 plates and visualized under UV light. IR spectra were recorded as KBr pellets with Perkin-Elmer Spectrum GX FTIR instrument and only diagnostic and/or intense peaks were reported.
1 H NMR spectra were recorded in DMSO-d 6 with Varian Mercury plus 400 MHz instrument. Signals due to the residual protonated solvent ( 1 H NMR) served as the internal standard. All the chemical shifts were reported in δ (ppm) using TMS as internal standard. The 1 H NMR chemical shifts and coupling constants were determined assuming first-order behavior. Multiplicity was indicated by one or more of the following: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), br (broad); the list of coupling constants ( J ) correspond to the order of multiplicity assignment. Mass spectra were recorded with a PE Sciex model API 3000 instrument. All the reactions were carried out under nitrogen atmosphere.
General procedure for the preparation of hydrazone derivatives (39-50)
A mixture of of 4-(1-(2-methoxy-6-p e n t a d e c y l b e n z y l ) -1 H -1 , 2 , 3 -t r i a z o l -4 -y l ) benzaldehyde 38 (0.117 mmol) and corresponding substituted phenyl acetohydrazides 11-15 and benzohydrazides 30-36 (0.122 mmol) in ethanol (0.1 ml) was grinded in mortar-pestle for 2-3 min. After completion of the reaction (checked by T.L.C), the precipitated solids were filtered and washed with n-hexane to obtain the corresponding hydrazidehydrazone derivatives 39-50 in quantitative yields. N'-(4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1,2,3-triazol-4-yl)benzylidene)-2-(2,3-dihydrobenzofuran N'-(4-(1-(2-methoxy-6-pentadecylbenzyl)-1H-1,2,3-triazol-4-yl) 
Biology experimental Ant-inflammatory activity
A standard model system, carrageenan induced inflammatory rat model was followed for the experimentation on acute inflammatory conditions reported by us recently 45, 46 .
CONCLUSION
The present paper describes the synthesis of some new hydrazide-hydrazone derivatives 39-50 (linked with anacardic acid and 1,2,3-triazole ring) and evaluated for anti-inflammatory activity. Compounds 41 and 43 bearing 2-phenylacetohydrazides with substitution R = 2-Cl-4-Fluoro and tetrahydrofuran ring exhibited excellent antiinflammatory activity and compounds 39, 40 and 42 (bearing 2-phenylacetohydrazides with substitution R = H, 3,5-CH 3 and 4-NO 2 ) displayed good anti-inflammatory activity.
